Abstract. The workshop focussed on recent developments in infinite-dimensional Lie theory. The talks covered a broad range of topics, such as structure and classification theory of infinite-dimensional Lie algebras, geometry of infinite-dimensional Lie groups and homogeneous spaces and representations theory of infinite-dimensional Lie groups, Lie algebras and Lie-superalgebras.
Introduction by the Organisers
The workshop Infinite-dimensional Lie theory was organized by Karl-Hermann Neeb (Erlangen), Arturo Pianzola (Edmonton), and Tudor Ratiu (Lausanne). Nowadays infinite-dimensional Lie theory is a core area of modern mathematics, covering a broad range of branches, such as the structure and classification theory of infinite-dimensional Lie algebras, geometry of infinite-dimensional Lie groups and their homogeneous spaces, the analytic representation theory of infinite-dimensional Lie groups, and the algebraic representation theory of infinite Lie algebras and Lie-superalgebras. The focus of this workshop was on recent developments in all these areas with a particular emphasis on connections with other branches of mathematics, such as algebraic groups and Galois cohomology.
The meeting was attended by 27 participants from many european countries, Canada, the USA, Japan and Australia.
The meeting was organized around a series of 20 lectures each of 50 minutes duration representing the major recent advances in the area. On Thursday, November 18, we organized common sessions with the parallel meeting on "Representation theory and harmonic analysis", organized by T. Kobayashi and B. Krötz. On this day we scheduled talks by J. Bernstein, Y. Neretin, S. Kumar and P. Littelmann whose subject matter was on the borderline of the two workshops.
We feel that the meeting was exciting and highly successful. The quality of the lectures, several of which provided surveys of recent developments, was outstanding. The exceptional atmosphere of the Oberwolfach Institute provided the optimal environment for bringing people working in algebraically, geometrically or analytically oriented areas of infinite-dimensional Lie theory together and to create an atmosphere of scientific interaction and cross-fertilization.
Without going too much into detail, let us mention some importent new developments. In the area of infinite-dimensional Lie algebras, the structure and representation theory of multiloop algebras is presently a hot topic. We had talks on the classification of finite dimensional representations of these Lie algebras (Neher), their forms over rings of Laurent polynomials (Gille) and conjugacy of maximal abelian diagonalizable subalgebras (Chernousov). Another rapidly developing direction is the representation theory of direct limit groups, where the principal series representations are now much better understood (J. Wolf) and global structures on natural representation categories, such as the Koszul property, were recently discovered (Penkov, Serganova). This branch of representation theory is complemented by the discovery of interesting new representations of the Lie algebra of of vector fields on a torus (Billig).
In the analytic representation theory of infinite dimensional Lie groups, various classes of Banach-Lie groups seem to carry the most interesting classes of representations. A major step in the systematic development of this theory has recently been taken by the development of analytic extension techniques relating unitary group representations to representations of naturally arising semigroups (Merigon, Neeb). We also had a series of inspiring talks on representations of Banach-Lie groups with various geometric origins: Gerbes and corresponding gerbal representations (Mickelsson), energy representations of path groups coming from stochastic analysis (Gordina), representations coming from infinite dimensional versions of Weyl calculus (Beltita), structure of L * -groups (Tumpach), and for Lie supergroups a systematic theory of unitary representations starts to evolve (Salmasian). Since convolution algebras do not exist for infinite dimensional groups, other links to C * -algebras are presently being explored in various contexts (Grundling). The representation theory of Lie groups has always been developed in close connection to geometric structures. On the geometric side we had talks on new methods to calculate homotopy groups of infinite dimensional Lie groups (Glöck-ner), a very recent proof of a long standing conjecture on the structure of central extensions of gauge groups (Janssens), visible actions of Lie groups on complex manifolds (Sasaki), symplectic Howe duality (Wurzbacher) and new integrable systems arising in the context of Banach-Lie-Poisson spaces (Odzijewicz, Ratiu).
More specific information is contained in the abstracts which follow in this volume.
